[Abstract] Two enantiomers of 2-hydroxyglutarate (2HG), L (L2HG) and D (D2HG), are metabolites of unknown function in mammalian cells that were initially associated with separate and rare inborn errors of metabolism resulting in increased urinary excretion of 2HG linked to neurological deficits in children (Chalmers et al., 1980; Duran et al., 1980; Kranendijk et al., 2012) . More recently, investigators have shown that D2HG is produced by mutant isocitrate dehydrogenase enzymes associated with a variety of human malignancies, such as acute myeloid leukemia, glioblastoma multiforme, and cholangiocarcinoma (Cairns and Mak, 2013; Dang et al., 2009; Ward et al., 2010) . By contrast, we and others have shown that L2HG accumulates in response to cellular reductive stressors like hypoxia, activation of hypoxia inducible factors, and mitochondrial electron transport chain defects (Oldham et al., 2015; Reinecke et al., 2011; Intlekofer et al., 2015; Mullen et al., 2015). Each enantiomer is produced and metabolized in independent biochemical pathways in reactions catalyzed by separate enzymes and utilizing different cofactors with presumably different consequences for cellular metabolism (Kranendijk et al., 2012) . Therefore, as research into the roles of D2HG and L2HG in human metabolism continues, it becomes increasingly important for investigators to consider each enantiomer independently (Struys, 2013) . Several methods for quantification of biochemically relevant enantiomers in general have been developed and typically include enzymatic assays using enzymes specific for one enantiomeric species or the other, the use of chiral chromatography medium to facilitate chromatographic separation of enantiomers prior to spectroscopy, or the use of chiral derivatization reagents to convert a mixture of enantiomers to diastereomers with differing physical and chemical properties facilitating their chromatographic separation. In this protocol, we report the adaptation of a previously published derivatization method using diacetyl-L-tartaric anhydride (DATAN) for the quantification of 2HG enantiomers (Figure 1) (Oldham et al., 2015; Struys et al., 2004) . 
working solution with 2 μl each of the 10 mM sodium lactate and 500 μM ISTD stocks into screw cap microcentrifuge tubes (Table 1) . Lactate facilitates derivatization of the low concentration of 2HG found in the standards.
2. Standards are vortexed and briefly centrifuged. 2. Standards and biological samples are evaporated to dryness using a Speedvac roto-evaporator with drying rate set to "HIGH" (~65 °C oven temperature). Complete evaporation of all water is critically important as the derivatization reaction will not occur in the presence of water.
Evaporation may also be performed under nitrogen gas (Note 2).
3. Derivatization reagent is prepared by dissolving DATAN in acetonitrile:acetic acid (4:1, v/v) to 50 mg/ml. The esterification reaction requires an aprotic solvent. Acetonitrile is more polar than dimethyl chloride, and we found this solvent more capable of dissolving the dried residue.
Additionally, acetonitrile was directly compatible with our chromatographic approach. 2. We found the roto-evaporator more useful as it concentrates the residue into a small pellet at the bottom of the tube while the nitrogen tended to disperse the dried residue throughout the tube.
3. An alternative derivatization reagent, TSPC, has recently been reported to have improved sensitivity compared to DATAN derivatization (Cheng et al., 2015) .
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